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Abstract
Many studies relate the poor usability of the Assistive Technologies and their abandonment (AT) to: lack of participation from 
the user when choosing the device; its ineffective performance; changes in the user’s needs; devices of complicated use; lack of  
knowledge about the AT; absence of training and improper devices to the user’s needs. Few studies relate the abandonment of the 
AT to a poor user experience (UX), once only the aesthetic aspects and the AT’s appearance were discussed over this issue. We
didn’t find in the literature papers that systematize, in a consolidated way, any analysis of the usability and the UX of the AT. In 
this context, this paper aims to develop a set of interviews in order to evaluate the aspects related to the usability and the UX of 
AT. In the first study with wheelchair users it was possible to verify the following: factors which condition the usability of 
wheelchairs are similar to the ones reported in the literature; even though we added questions about the user experience, we were 
not able to obtain results that would allow us to isolate the wheelchair characteristics and the impact on the environment; it seems 
there is a very strong relation between the usability and the UX of AT. New methodological approaches are needed to evaluate 
simultaneously the usability and the UX of AT, considering the impact on the environment and the specificities of the people 
with disabilities. The use of narratives that allow control over the interaction contexts and the introduction of different concepts 
of wheelchair can be the key worth exploring.
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1. Introduction
Assistive Technologies (AT), according to the United Nations, are adapted and specially developed to make the
functional abilities better to disabled people [1], being known for designing electrical or mechanic devices in order 
to aid people to recover their movements [2], they must compensate a reduced capacity, increase or keep a 
remaining function and avoid future loss of daily activities [3]. Even though the use of these devices are important, 
be it for maintenance or recovery of physical and motor skills, as for being inserted back in the society and 
improvement of life quality, there is a rate of waiver of approximately 30% regarding the use of AT [4].
Many studies relate variables associated to the poor usability to justify such abandonment rate. The usability is 
understood as the way a product can be used for specific users, with the intent of reaching precise objectives  with 
efficiency, effectiveness and satisfaction in a determined context, ISO 9241-11: 1998 [5]. Regarding the AT, the 
studies relate the poor usability to: lack of the user participation when choosing the device; ineffective performance; 
changes in the user needs; devices of complicated use; lack of  knowledge about the AT [6]; absence of training [7] 
and improper devices to the user’s needs [8].
Few studies relate the abandonment of the AT to a poor user experience. The term user experience (UX) has a 
wide coverage and [9] it is the consequence of the user’s internal state (predisposition, expectations, needs, 
motivations, mood), of the characteristics of the product/system designed (complexity, purpose, usability, 
functionality) and of the context in which occurs the interaction. Despite this low relation being found in studies of 
AT abandonment with a poor UX, variables related to aesthetic aspects and appearance of AT that are undesirable 
were mentioned by [7]. Still on this scope, low social acceptance of the AT [10] were seen as a factor of 
abandonment of these AT.
The UX has been used with many success regarding the development and evaluation of technological devices as 
for example, mobile phones, computers and general gadgets [11, 12, 13], where there is high motivation from the 
users to obtain them. Considering that the UX is depending on the spirit state of the user [14], how should the 
usability and the UX of AT, that aims to support people with limitations (movement in particular), be evaluated?
In this article, the wheelchair was chosen for being a AT to disabled people, considered powerful resources to 
overcome severe physical limitations due to a variety of pathologies [15, 16].
2. Methodology
The evaluation of the user experience has been used with a lot of success in technological products of great 
consumption: normally, it is used a strategy where people show their emotional reaction in the first moment of 
observation of the product and after the interaction with the product, SAM case [17], Geneva case [18], and PrEmo 
case [19]. In this study it was chosen an interview with a guide to identify eventual difficulties regarding the 
evaluation of the AT used by disabled people.
2.1 Participants
Eight people were interviewed, among them there were four of the female sex and four of the male sex. The age 
group varied from 32 to 71 and just one of them wasn’t completely dependent of the wheelchair: it’s used to travel 
long distances and, in other situations, makes use of the cane. Between the types of wheelchair (fig. 1) used, six 
people use the manual standard wheelchair, one uses the electrical wheelchair and one makes use of the manual 
standard wheelchair, manual active wheelchair and the electrical wheelchair in different contexts. Regarding their 
occupation, the sample was constituted of physicians, shoemaker, administrative technicians and retired people. The 
pathologies that made the respondents use a wheelchair include multiple sclerosis (n=1), poliomyelitis (n=1), 
diabetes (n=1), spinal cord infection (n=1) and vascular diseases.
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Fig 1. Types of wheelchair (a) manual standard wheelchair; (b) manual active wheelchair; (c) electrical wheelchair.
2.2. Data collection instrument
The guide developed, centered at the beginning, about variables that are more easily answered and, in the end, it 
was asked questions more related to emotional reactions due to the use of wheelchair which are presumably more 
difficultly answered.
2.2.1 Interview content
2.2.1.1 Problem and justificative
This interview is designed to identify factors related to the use of wheelchair, focusing mainly on the emotional 
ones, and aiming to see the development of more efficient wheelchairs in the future.
2.2.1.2 Questions made
The questions presented in the interview guide were based on relevant literature, where [6, 20] gave relevance to 
the functional characteristics of the wheelchair, [21] emphasized topics such as weight, size, appearance, 
stigmatization regarding the social acceptance as well as in their work place [6, 22] and it was highlighted the 
training and the easiness to handle the wheelchair regarding maneuverability and movements in general.
Besides the literature base, the guide was also made from QUEST 2.0 (Quebec User Evaluation of Satisfaction 
with Assistive Technology), which has focus in the satisfaction with characteristics of the device like weight, size, 
safety adaptations, durability, easy way to use it, safety, comfort and effectiveness, besides questions associated to 
satisfaction with the services related to the maintenance of the AT [23, 24]. The last three questions are related to the 
UX and they aim to obtain emotional reactions due to the use of the wheelchair.
In addition to the respondent identification questions, the following questions were also asked to the respondents:
x How long have you been using a wheelchair?
x What led you to make use of a wheelchair? 
x Did you have any training before using a wheelchair?
x What do you think of going from one place to another in different types of floors? 
x And what about the functions of locking and initiating the movement? 
x What do you think of how it is like to perform maneuverability with a wheelchair?
x Is it possible to keep your wheelchair inside your house and take it inside a car to go somewhere else? 
x Is it easy or difficult to make the previously mentioned activities happen? 
x Would you like to have adaptations in the wheelchair in order to allow the transport of personal objects? 
a b c
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x Do you consider a wheelchair safe?
x What are the emotional reactions of family members, colleagues from work and society in general regarding the 
functionality of a wheelchair?
x What are the emotional reactions of family members, colleagues from work and society in general regarding a 
wheelchair?
x What are the emotional reactions of family members, colleagues from work and society in general when using a 
wheelchair?
2.2.1.3 The Interview
The questions were asked in a very direct manner, in a way that allowed the respondent to speak freely about 
what they thought and the impressions they had. The responses were properly noted by the interviewer while the 
questions were answered.
2.3 Protocol
Before starting the interview, permission of the interviewees was requested and when responding positive they 
would sign the Free and Clear Informed Consent Term, made available by the Ethics Committee of the Faculty of 
Human Movement / Lisbon University. Only after signing the copy of the interviewee and of the interviewer of the 
regarded Term the interview took place.
The locations of the data collection were: Centers of the Day and the residence of interviewees, where every 
question was answered directly by the respondents.
2.4 Data Analysis
The interviews were subjected to the Content Analysis technique that is defined as a tool of analysis of what was 
said during the interviews or observed by the researcher, aiming to obtain, through systematic procedures of the 
content of the speech made by the interviewees, indicators that allow the building of relative knowledge to the 
production conditions of these messages [25].
The Content Analysis was applied by the investigator herself, according to [25, 26], that indicate that such 
technique should be divided in the following steps: 1) Data collection; 2) Exploration of the material: identification 
of key-words and, through all of it, building initial and intermediate categories ; 3) Material interpretations: 
performance of comparative analysis, with juxtaposition of many categories highlighting similar and different 
aspects with the making of the final categories as a consequence.
3. Results 
Due to the phases of categorization, characteristics of the Content Analysis technique, it was made the following 
final categories with their respective items, related to the experience with the wheelchair: usability (training, types of 
floor, easiness in initiate and lock the movement, safety of the AT, weight and size, performing maneuverability, 
easiness in keeping it at home, possibility of taking the wheelchair in the car and personal objects as well) e user 
experience (appearance and factors related to the experience of wheelchair use).
3.1. Usability
Regarding the category of the usability, it was identified that the training for the use of the AT happens rarely by 
the manufacturers of the device or by the medical team and it is considered important by the respondents, despite 
12% of them having had specialized training in the hospital: “There was training in the hospital in order to avoid 
falls… it is important” (Respondent 1).
The manual wheelchair, used by the majority of the respondents, is not very well accepted to be used on irregular 
floors or on sandy ones by 75% of the respondents who list the smooth and the dry ones as the ideals. Regarding the 
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electrical wheelchair, there was no distinction of the preference of floors, being the one type of wheelchair to be 
referred as “autonomous and close to perfection” (Respondent 8).
The majority of the respondents consider the wheelchair safe, taking into consideration the safety of the use in 
normal situations, and they don’t associate this device to the risk of falls. Only one of the respondents referred to the 
need of acquiring a belt in order to provide more stability which was due to having partially lost her motor control in 
the trunk region of her body.
The weight and size, to around 87% of the respondents, were not items mentioned as uncomfortable regarding the 
movement with the AT. Once more it was emphasized that the most important is the building of accessible areas.
Even though the interview did not have any topic about the discomfort, 50% of the respondents noted there is 
discomfort regarding the seat, the support for the superior members and the disposal of the brackets: 2 of the 
respondents mentioned that the presence of the brackets makes the movement hard to performance when the area is 
small, such as their houses, and when they are in some elevators. It makes them remove the brackets. “The seats 
bother, I end up sitting on the iron” (Respondent 2).
Regarding the functionality of the wheelchair, it was evidenced that there was a difficulty in keeping them in 
residences, though it was related to the area the residences. Still on this category, the majority don’t feel the lack of 
adaptations to carry personal objects, mainly when it’s an electrical wheelchair that already come with baskets. 
There was only one respondent that thought the manual standard wheelchair should have a basket. “I feel the lack of 
a basket or something to carry or keep objects” (Respondent 1)
Regarding the possibility of maneuverability, it was also considered bad on the manual standard wheelchair, 
which was greatly associated to the reduced areas found in their residences and to the access in the streets and 
commercial establishments. There was no negative evaluation over the items concerning the locking / initiation 
movement issue.
It was reported that a wheelchair allows the mobility, the maintenance of the muscular stimulus and an active life, 
reports presented in what the interviewees mentioned include: “the chair develops muscles… I don’t stay on bed 
doing nothing” (Respondent 2); “There is the advantage of being able to move… I’m very happy for buying it” 
(Respondent 5); “Facility in going from one place to another” (Respondent 6); “The wheelchair made me more 
active and functional” (Respondent 8).
3.2. User Experience 
The appearance of the wheelchair wasn’t a factor to be changed in the report of any of the respondents. Everyone 
referred to the most important factor of a wheelchair being its possibility of taking its functional users to point where 
they could do the more activities as possible with the feel of being independent: “The appearance is not important. 
It’s important that the wheelchair is able to serve our needs” (Respondent 8).
What was also present in the report of the respondents was the prejudice in the perception that the wheelchair 
user is different, as if he is incapable, mainly in the context of work: “It is very complicated to be in the work being 
disabled”. (Respondent 8).
In general, the answers of the respondents, when considering the experience of using a wheelchair on their 
everyday life, weren’t positive. The prejudice due to the different appearance when using the chair and being among 
the others, the negative judgment from the others has always been present: “Being on a wheelchair causes reaction 
of strangeness and surprise on people. Being a physician, when the users see me, they think I’m worse than them” 
(Respondent 1); “The friends laugh” (Respondent 2); “It gives the idea of dependence and lack of autonomy” 
(Respondent 6); “People look at me as if I am a poor thing… some stopped talking to me” (Respondent 7).
4. Discussion
The Assistive Technology for mobility make possible the action of a variety of daily activities, but its effective 
use rely on many circumstances, as an example there is the context of environment factors in which the user is found 
in as well as his daily conduct with the AT [20]. Such factor was noticed in the respondent’s speeches, where the 
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more active saw the wheelchair as a way of keeping their mobility and functionality in social and laboratory 
activities, while those more dependent use the AT as limitation and a reason to be isolated.
In addition, the report found in these interviews match with the literature where it is reported the dissatisfaction 
of the manual wheelchair users with the facility of maneuverability associated with the need for adaptations at home 
[27] and the difficulty in moving on irregular floors as well as sandy ones that are inappropriate to the functionalities 
offered by AT and that overload the musculoskeletal components of the users [28].
The Assistive Technologies are generally associated to the incapacity and seen as inconvenient [29], mainly 
when it’s about elderly people who associate the change of age to deficiency [30]. The young adults however, see 
the wheelchair as a way of permanent activity, through the action of a diversity of social and sport activities [31]. 
These findings match with the data collected in this investigation where the younger and more active people use 
their AT to make various activities with the physical aptitude capacity they have. On the other hand, it was 
identified a very clear invalidity from the elderly in our study.
The difficulty in the use of the chair due to the lack of urban accessibility is also reported in the literature as 
another limiting factor regarding the use of the AT: a study [32] identified that difficulties found in sidewalks and 
roads that are in awful state makes wheelchair users rather be at home or pick some isolated activity to do which 
doesn’t always allow socialization.
According to what has been found in the data of this study, the majority of the wheelchair users feel safe on their 
chairs, although caution is needed in order to avoid falls and other problematic situations of any kind, such as
weather conditions, crowded places, irregular floors and lack of conscience from some people [32]. It is also 
reported in the literature that the decrease of mobility and use of the AT is associated to the stigma of incapacity and 
it has the potential to influence significantly the experience of the use of such devices, it could even result in 
situations of anxiety and depression, low self-esteem and exclusion of themselves out of the society [21, 33].
The fact that the sample is small and only 25% of the respondents lead the wheelchair without the aid of others, 
can impact the result regarding the weight not being an important factor used in this AT, since the literature claims it 
to be a cause to abandon the device [7].
5. Conclusion
The present pilot study had the objective to find an answer to the following investigation question: How should 
be evaluated the usability and the UX of the AT, that aims to support people with limitations, movement in 
particular?
Considering the date obtained, the following can be asserted:
x The factors that condition the usability of wheelchairs are similar to the ones reported in the literature [6, 7, 8];
x Even though questions about the UX were made, it wasn’t possible to obtain results that would allow isolation of 
the characteristics of the wheelchair and its influence on the environment which has a great influence in people’s 
emotional reactions;
x It seems there is a very strong relation between usability and the UX of the AT, contrary to some consumption 
products (i.e. high heels) and some technologies of great consumption (i.e. mobile phones and computers), which 
makes it possible to affirm that not always a good usability is associated with a good UX [34].
New methodological approaches are needed to evaluate simultaneously the usability and the UX of the AT, 
considering the influence of the environment and the specificities of the disabled people. The use of narratives that 
allow control over the interaction contexts and the introduction of different concepts of wheelchairs can be an issue 
worth exploring.
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